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UKNTII.ATIOX is the circulation of pure air through 
the place ventilated. 

Wherever the air seems stagnant, and depressing, 
then- is iiD ventilation; whatever may have been done 
imaih isedlv to obtain it. 

In partaking of the air, which is more than all our other 

food, we relish most that which is pure and fresh; and 

i . provide for this kind of air, not only in our 

dining rooms, hut in all the r is of our homes. 

Wholesoniencss in our meat and vegetables, without 
good air to complete the processes of digestion and assim- 
ilation until all the resultant fluids touch the life functions 
in mus.le, brain and will, must ever lean toward a 
failure, and limit physical and mental health, if not the 
spiritual, below tin- proper standard. 

Oft times, improved appetite, and spirits, revived 
mean that we have found purer and more 
wholesome air to breathe, as a part of our diet. 

We are said to breathe 1000 gallons of air per hour : 

and when we consider that all this great quantity is per- 

its full supply to all our homes should never 

be deemed an extravagant luxury. 

The air is an elastic, porous fluid, mainly of nitrogen 

_■■ ii gases, but with numerous other elements of 

idi/.ed .ind floating; dust and mist, gases and 

odors, in varying quantities, upon and near the earth's 

surface. 

Void of cohesion, and chemical affinities, and working 
by repulsion, mainly, its atoms are ever in a state of in- 
conceivahU rapid revolutions and change of place among 

Probably no atom of air in the world is now where it 
was a moment ago. unless it is confined, or has returned ; 
ami this is true of it in its quietest moods, as well as when 
it moves in its massive power of winds and tempests. 



[ All; I liol'KKTIKs AMI WORK. 

All around us, ami fur an unknown number <>t miles 
ibove us. tliv air alfords proofs of its marvelous activity 
.1 at. mi-, even where it seems to he (loin.; nothing. 

I I . . ! . )'. 1 1 _i nil t he \ i-it .It- parts of the earth in its capacious 
lo-om. it i- th. physical nurse of nature ; ami there is no 
itliersucli nurse, -', , watchful ami hard working; and no 
ither worker on the earth, of such universal presence, 
•onihined with unresting power, individually, b} its 
items, to act and work. No other upon which Irving 
■natures are so dependent for material thing! 
promptly and constantly supplied. No other which does 
-o niiich realh phvsical work, in feeding the animal and 
Vegetable kingdoms. In its prosecuti. n of this work, in 
ictual weight of hurdelis it has no equal as a carrier. I 
q.cak not now of the low Is of the air. and of living v.lun- 



\\ hat blooming orchard or grain field could he saved 
■om utter barrenness, if the air should fail to carry the 
■qtiisite pollen to its counterpart of vegetation ? 

What new-horn infant could live an hour, if the air 
.ok not the requisite stimulus toits lungs? 

Air works as readily in atoms, each atom for itself, as it 
i.es in its niight\ volumes — each wind current for itself, 
ut the work of air in these two particulars, by its atoms. 
r by its volumes, is fully as unlike as any other two 
istinct things under the sun; although the first prepares 

u- the second. Boundless invisible work is done in pre- 

aring for limited risibl, manifestations. 
Looking .nit upon the gathering storm as it rolls along 
s black clouds with pealing thunder. Hashing lightning", 



which we may have breathed in our quiel chambers 
shortly before.-, and now of what has returned to us pure 

and fresh from the laboratory of the skies, washed by the 

shower, we may breathe a-ain with -rearer n dish than 

el so it is that all things that are known to US 

mar-hailed In ,,s,hl. f,,rm and 

are the produrtsof invisible [i'm-s working in nature.' till' 

the due tin i their inanifestaJion- ; 

- no such thin- known t an, as 

working power. 

Ml visible nature nod- towards the invisible, a- the 

- heill'_'. 

a nil, I learn of nature, we must look before the 
ible, and the second, in nature, even to the" 
b.-vond nature, foi the luliuile I |, holder and 
I all. Ml visible thin-s .,,. 

id find bv 
In work -I ait b 
latum 

: ..it i- not idle air We can 

1'iiei and i lose, ib.it iIm- air will not 
pel and other hiding places; 

and with w lerful ,-venne- of depth, -pread h all over 

I l,,b|. - 

Ami ib lings, be- 

niitv and 
nvthlll- but to keep -till ; and till- we 

•i i tie Law 
ml work- 



( ; Diffusion, Ei.k.tri. ity. 

sends all those things with effective force through iteetf 
in -pare with Midi incredible quickness, as to defy all 
other than electrical alliance as a ground of explanation. 
We conclude that if electricity is not an element ol the 
air it is at least inseparable from it. and cannol 
present than the air itself, though it may extend beyond, 
and it mav organize itself with air and cloud el< 
■i- to fall its a spiral swaying rope from sky to earth, and 
with monster power, stride in its way lifting and carrying, 
then ch-hiii" to earth or strewing to atoms, or blowing to 

pieces with its exploding fire balls of electricity, what- 
ever in its pathwax of revelling, for 150 miles run. it 
1, append to meet ;' as in this tornado of Iowa, of JuM 
17<h. ISM', of whi.h the papers told us on Monday, JuM 
|> Ml,., hat at <.iinti.ll. 41 persons were killed 
b'.n injured. Savs one: " It took up m lis great spirals or 
funnels h" uses and large droyes of cattle through the air 
f..i thousands of feet, and dashed them down dead in 
This storm is describe.) as beginning at 7 
p M..and lasting :!•', houi>. in w liicli time it made al-out 
|.-,o mil.- travel Manx describe the storm cloud as" like 
a long rope, swinging backward and forward, and reaching 
from Sk) to earth." 

Hut such comings forth of electricity are exceptional, 
and cannot be arranged in any regular system of ventila- 
tion. Let ii- return to the thing's that are constant, of 

ouderfarm bouse, at once, tic 

hau. and - Ibr'l he farmer's I. leak last ; and ill our own 

private chamber, we smell, from the kitchen, t he codec 
il, ..I i- parsing through the needful preparations for OUT 

Such power of diffusion in the air. and by the air. must 
not he ignored in anv wis,' plan of ventilation. Not that 
-ii, h. are in "the least unwholesome, but they put 
us on observation of the wonderful |«ower of diffusion m 
the air, of both the go,,,) and the evil, and warn us that 
the foul .dors, gaseous ]K.isons. and disease communicating 
germs we would exclude from our brood, and from the air 
bout to breathe, must not be allowed to cine to- 
gether for a passing moment. If they do, diffusion will 
give to everv particle of goo.l air a little of the bad; 



In n< -kin. Dilution, Requisites. 7 

It is ignorance thai talks of perfect ventilation, where 
the fresh air only dilutes the foul. .U when- the foul air 
. . ial, forceful way provided for its removal in 
currents distinct from those; in which the pure air is in- 
troduced. Diffusion of i-asc^ is dilution of the same and 
, foul air of a room is so diluted with good air, 
thai n lor is detected in it. it is said to be well ventil- 

I ai t going to the extreme of saying, that that is no 

ventilation, for that would not be true. Bui then- is a 
.,•,.,- of puritx of air attainable, bj a very gimple 
application of aeriform laws, to whatever place we may 
wish to ventilate. 

If we provide the best means for the removal of had, 

and the introduction of g I air simultaneously, by scpar- 

ind (^usages wisely located, ho that no generating 

or radiating centre of foul air shall be allowed any place 
in the room at all ; and then getting the required tone to 
,a,n the circulation with proper actix ity and constancy 
we shall have the Lest practicable ventilation. 'I he bad 
i, -I be put under control of lone sufficient to 

tak>' it to the skies. . 

Bui as this must be done in quantities, it naturally leads 
,,-ider another kind of motion, and wonderful 
work of the air, which is seen in its conduct with hot and 
cold temp' 

Both hot and cold atoms maintain a tenacity of their 

own state, as against all other atoms of air in the op|»,sitc 

istrulx wonderful We stand facing a blazing 

fire, and as quantities of air are heated in their individual 

i.l hurry back from the lire, in what we call radi- 

ix pleasant warmth; but our backs are 

co|, I |,v what we call a draft of air towards the lire. 

,el\. again : as if every warm atom of air were 
even cold atom it meets. " ( io yourself and get 
warm, and not draw b\ conduetiou from me." 

It annus of air conducted heat as atoms of metal do, 
ild benowinds.no arafts.no currents, no spon- 
- . irculation of air at all. 

bj this non-conductability, or lint slight con- 
ductabilitx of temperature in its atoms, from one atom to 
another, it becomes a perfect and niarxcloiislv varied per- 



S Hot and Coin Atoms. Spontaneous Circulawoh, 

petual motion, because the heated atoms filling any given 

space, are lighter than the cold atoms required of a suffi- 
cient number to rill the same space. 

The circulation of air by gravity, will always be in the 
direction given bv the heavier displacing the lighter. It 
is the heavier air'that takes the place of the lighter, at all 
opportunities, and thus produces natural ventilation in 
the open air \ir is warmed upon the surface ol the 
earth, and cooled above it : and it is this Divine arrange- 
nient for sustaining perpetual motion in the atmosphere, 
that we are mostly concerned with, in providing mechan- 
isms for tin- vent'ilation of dwellings, rooms, ai 
Cold air is our motive power, or the relative weight of 
cold air to that which is warm, is our motive power. 
Kemcmhering that a pound of warm or light air will not 
of itself rise up, anv more than a pound of lead will rise 
up of itself. We are to see. in providing ventilation, bf 
what wav we can best introduce cold air for the lifting up, 
or dispersing horizontally the warm air we wish to re- 
move; of course warm air. under pressure, may be used as 
an equivalent of cold air. as a certain 

on warm air gives it the same resistance and lone as 
cold air. 

In freedom, air is wanned upon the surface of the earth 

and i led above it : but when there is no wind, and the 

whole atmosphere is calm and still, the descending par- 
tide- of cold air. and the ascending particles of warm air. 
perform their journey so smoothly, that it is only by 
the evaporations that are going on. and the rising mists 
and cloudv columns from chimneys, and such things, that 
we have proof that the vertical circulation of the air is 



(old air will displace am 
it may have a free access, h 
free exit is given to it. 

That is the first law of the circulation of air in a state 
of perfect freedom. 

Hut air in our dwelling- where we wish for ventilation, 
i- ne\ er in a state i .f perfect freedom : and 1 lesides primary 
laws of circulation, we must understand counter-balancing 
forces that may bee. me factors in special cases. 



Coi STERAcriNG Forces, Cautions. 9 

■ ,. ,is ur specialists in ventilation, we must know 

it to be ventilated is to he heated; and how 

the lieatinu' devices are managed. Wherever it is practi- 

.hoiild combine the ventilation and heating in 

,! , il,. lijiiiic of churches, public halls, 

hittinC' r is. and libraries, should he combined with 

„ pip,- f,,i ventilation, so as to utilize' the motive 
power..)' the. heat of li-htiii'-'. to improve the air. This 
Can be eaflilv and cheaplv done. 

In all cases where we use pipes or Hues to take the foul 
air out, we must extend them up to a point where there 

object.- outside, whatever, and then we must look well to 



.led. that occasionally there is 
ii thai) outside, the outside air 
itiic.' pipe, even against some 



.Iron./ ventilatinu' currents I 



pipe is introduced. Air but slight h heated in .1 .■■ mlined 

freedom ; therefore, when we use a smoke Hue, we should 
carry the ventilating pipe in such a way as to avoid all 
possible counteracting pressures. < >ne of the certain ways 



is to extend the pipe up as a separate passage in tne Hue. 
Cheaper methods are in some cases practicable and re- 
liable. 

All the meehanieal counteracting forces to ventilation, 
-hould be carefully observed and avoided. In small 
rooms, the fan motion of opening and closing doors with 
too ii inch force, will, for a moment, reverse the ventilation. 
Even in nature, ventilation often pauses at night, and 
return* some odor it was removing, or rather let- them 
fall again to the earth for want of heat to carry them up. 

There are three kinds of forces to be called into requi- 
sition for ventilation: The first, for its simplicity, con- 
stancy, and economv. is heat force. The second is wind 
currents- onlv second, because winds are not constant 
in our climate'; and the third, is mechanical force, capable 
of the highest degree of infection, where ex] ■. 
considered. 

The air is alwavs busv in doing the most important 
work wherever it is. It never shirks. Hence we should 
not expose undue work for it to do for ventilation; whether 
it be for the streets of the city, or for the rooms in our 
dwellings, there should be intelligent preparation for it. 

The contractor's well-filled and covered carts, with the 
sweepings of the streets, should go before it; and what- 
ever in supplies or wastes, or moulding and decaying 
things in the cellars of our homes exhale burdens upm 
the air. should be removed by intelligent ag< 

We need 'air for breathing, that comes to our lungs frwb 

for its first and best work; and when we have provided 
for its thus coming continuously, we have ventilation in 
our homes. 

The simplest kind of ventilation is obtained by opening 
doors, windows, and transoms, to allow the external air to 
cine in and mingle with that which is being contami- 
nated, and to exchange with it as fast as opportunities are 
afforded. If the outside air is calm, this is ventilation by 
din'usion only. The next reasonable step includes appro- 
priate means for the removal of foul air by outlets, 
separate and distinct from the inlets of pure air. so that a 
less opportunity of diffusion between the two kinds of air 
is permitted to' take place in the room ventilated. With 



irises tin- necessity ..fa reliable and constant 

force at the steady pull of rem. .\ in- the foul air to BVe 

place to the in. <> iiiin- supplv ..f that which is pure. Now 

•- an. I inlets may lie exactly si.le hy si.le. and 

in the same floor, if onlv entirely separate. 

,11.-st number of questions which require tube 
solved hy observation and (rood judgment, in every case 
of applying ventilation, is three: 

II. ,w shall we remove the foul ;:.r from the place 

to be ventilated, so as to make r n continuously tor the 

pure air we wish to introduce'.' 

I rom what quarters, and in what manner, can 
i ..utside air he obtained? 
[low shall we secure the constant motion ot 
the impure air, outward, in the direction we desire-' 

There si Id he no mistake in the answer of cither of 

these questions; neither experimenting, nor guessing, in 

cither of them; for they are fundamental in 

j.iod work in ventilation 

After these, cine the question of degree or amount of 

ventilation required; then the question of materialize 

of pipe and passages, with due pri.]mrtion to the force 

Ottd ; als... art ornamentation, and final lim-h. 

Intelligence,- I taste, and jud-mcnt. w ill he in e,.n- 

niMtiou, after all that can possibly he written: 

and after the law s of the air are w ell un.lerst Land have 

.-.sfully applied in numerous examples, even as 

tie- l- I sup.-. mder-tanding the human anatomy, will 

still need g I .judgment, with the aid of practice and skill. 

to perform his work successfully. 

\^ i look at the subject, the beneficent capabilities of 

ventilation are very far reaching. 

The Creator seems to have qualified air by being 
wanned to do main good thini's which cold air cannot 
,1..; but not thereb\ disqualifying cold air for simultane- 
ous action ; I nit the rather a Ifordinu it at just Ibis time the 
opportunities for its beneficent work. 

In this division of labor, it falls to warm air to carry off 
from the earth, all impure exhalations and odors, all 
n..xiou~ gam 's. and malarial genus; while cold air is de- 
scending from the <kies with its purity and health. 



12 Relative Work of Hot and Cold Am. 

If I were a doctor, and had in my care a patient will. 
aiiv mcphitic disease. I would seek to place that patient 

in "the highest 1 in in the house, and in the warmest 

possible air that could be obtained, in conjunction with a 
ventilation that would bring pure, soothing atmosphere 
to him so fast that no breath would remain Ion- enough 
to be reinbaled. Fin- and air excel all other disinfectants. 
< (bviouslv disease germs, as well as all others, must have 
moisture' in which to multiply and circulate, and hence 
that drv, hot air will destroy "such germs, and thus dis- 
infect anv clothing or place 'in which they may be: pro- 
vided the air is sufficient] v hot and dry. 

It is doubtful whether chemical disinfectants should be 
used, except under the advice of competent chemists and 
phvsicians for it rcc|uirc- sonic knowledge of chemistrv to 
know exactly what poison-, will neutralize one another so 

The great work of providing suitable means for the 
ventilation of our homes can hardly be said to be system- 
atical^ begun. 

It men must live together in masses, the Divine Laws 
in the air demand that disease producing wastes shall be 
intelligent lv removed, either bv water carriage, or in some 
other way. and not left for the air to struggle with them 
in cesspools, and other concealed places; improvements 
in the treatment of these things is a necessity as a pre- 
paratory step to ventilation. There is need of more 
intelligent co-operation among all who have anything 
to do with, or any interest in our homes. Not only 
architects and plumbers, but doctors, heads of families, 
and all teachers, should make the subject intelligible and 
familiar to all the people, to the end that it may become 
customary and fashionable, to have every part of the home, 
every room iii it. perfectly sweet and pure, safe to breathe 
in at all times: ami then let the municipal government 
be >tron_: and wise enough to stop the spades that are 
di_"_'iii". cesspools in ever widening circles around this 
ureat city; and truly every home and street should as 
soon as possible be lived from the stench of these abom- 
inations, bv a wise application of art to the n 
the wastes'that cause them. 



I know of no reason why tin- i-ity ran not have as good 

ail as the country: only thai the air itself is burdened 

with improper work, poisonous ferments of wastes that 

nix e hei ii removed hv art. 

I'he K.Lii-t. i -I Vital Statistics in Xew York City, for 

tl„- pn-t \ear. report- :>ooo deaths, and of these 1 , ,7~>o 

are put down to children under live years of age : and all 

this in a time when no famine has prevailed, unless it was 

of pure air. l'.ut again, this record of deaths 

belonging I" some one of the luephitie classes. Can any 

one doubt that gaseous poisons \\ hieli mi-lit have been 

avoided by proper cleanliness and ventilation, bad much 

i, lie/ to the cit\ of New York its :(.s,i;ii'.i corpses 

.ir I SSI" 

Indiiiercnce upon this subject does not seem to he the 

right thing. 

It there had been known to be a man-stealer in that 
i-il \ last \ ear, capable of stealing' just one child from such 

be might himself el se to alliet, that < lition 

to all the families of New York would have 
< ui-e of universal organization for war 
ked man-stealer. 

'. i iter of this paper siilfered 

-iokiie», from sewer malaria, conducted to the 

uhich he slept from an adjoining bath room 

with a pan water closet ; since that time he has felt that 

whatever qualifications he may have to secure such 

lianges in modern conveniences, as to deprive 

them of all possibility of an harmful influence, might 

properly be applied to the subject. 

The following new closets and ventilators, ale among 
the results of these labors: 

M -e's Seaside I 01 le. 1!\ some this article 

' New Patent Water Closet." as in the followiic 
Report to the Hoard of Health, in Atlantic ( it v. of which 
the follow -inir is an exact copv— the seal of the office Only 
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It should be borne in mind, that all these closets have 
an uninterrupted ventilation while being used, (as at all 
ether times!; also, that there is no foul air confined be- 
tween traps in anv part of the closet ; also, that they are 
no more dependent on ventilation than any others are; 
hut they are more perfectly adapted, in all respects, to 
i economically and efficiently. They are not 
showy closets, and no one need expect to see anything of 

SI IIPKISINO APPEARANCE. 

The ventilators usually sold with these closets, are 

known as M -e's < las Jet, and Outside Ventilators. 

These may, of course, be used to ventilate other rooms 

if desired. 
In nrard to all of these closets, and ventilators, testi- 
monials of the highest character have been voluntarily 
furnished the manufacturer, who will be pleased to furnish 
,i luvc all other needed information, at No. ">'_'<; 
i herrv Street. Philadelphia, Pa., or by his Agents, at 
.,d i» friend Street, Boston, Mass. 
i-et.s are genuine without the name of the 
patentee, ( ieo. It. Moore, cast or stamped upon them. 
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